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Part |I: Welcome to the Vampir Tool Suite
— Mission
— Event Trace Visualization
— Vampir & VampirServer
— The Vampir Displays

Part ll: Vampir Hands On
— Visualizing and analyzing NPB-MZ-MPI / BT
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* Visualization of dynamics
of complex parallel processes

 Requires two components
— Monitor/Collector (Score-P)
— Charts/Browser (Vampir)

Typical questions that Vampir helps to answer:

— What happens in my application execution during a given time in
a given process or thread?

— How do the communication patterns of my application execute
on a real system?

— Are there any imbalances in computation, I/O or memory usage
and how do they affect the parallel execution of my application?
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Event Trace Visualization with Vampir

+ Alternative and supplement to automatic analysis

« Show dynamic run-time behavior graphically at any level
of detail

* Provide statistics and performance metrics

Timeline charts

— Show application activities and
communication along a time axis

Summary charts

— Provide quantitative results for the
currently selected time interval
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Vampir — Visualization Modes (1)

 Directly on front end or local machine

[e)

% vampir

/ 1.0 ms 2.0 ms
. . ;[Vampir8 . .}
Multi-Core s Trace i [
core-P . !
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Small/Medium sized trace Thread parallel
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Vampir — Visualization Modes (2)

* On local machine with remote VampirServer

% vampirserver start —n 12 % vampilr
1.0 ms 2.0 ms
VampirServer R AR I I h.
CUCMCNC RN :\ ’E%EE[Vampir8 ..}
| \
Score-P

,
}
(rerer o
/WAN
IO
r.r-r-r. i|| Fie Large Trace Fil
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Usage order of the Vampir Performance

Analysis Toolset

1. Instrument your application with Score-P
2. Run your application with an appropriate test set

3. Analyze your trace file with Vampir

— Small trace files can be analyzed on your local workstation
1. Start your local Vampir
2. Load trace file from your local disk
— Large trace files should be stored on the HPC file system
1. Start VampirServer on your HPC system
2. Start your local Vampir
3. Connect local Vampir with the VampirServer on the HPC system
4. Load trace file from the HPC file system
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The main displays of Vampir

e Timeline Charts:
— E Master Timeline

_ %j Process Timeline
— EL Counter Data Timeline

- 'E Performance Radar
« Summary Charts:
— @) Function Summary

i

Message Summary

Process Summary

Iﬂ; ===
O

Communication Matrix View
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Virtual Institute — High Productivity Supercomputing

Vampir Hands on

Visualizing and analyzing NPB-MZ-MPI1 / BT
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Vampir: Visualization of the NPB-MZ-MPI / BT trace w.-

== Master Timeline

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/ftraces.otf2* - Vampir
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Vampir: Visualization of the NPB-MZ-MPI / BT trace

Typical program phases

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/ftraces.otf2* - Vampir
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Vampir: Visualization of the NPB-MZ-MPI / BT trace

EL Counter Data Timeline

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir
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Vampir: Visualization of the NPB-MZ-MPI / BT trace

‘@ Performance Radar

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir

Z I o . = - - | 0‘5' "4 l.[ rl'l\ WAk “I‘, ,|,,‘ U AT T T A o ' LN LLAAN L | I | II”I ST 1! |,"| AN S 'I| ‘. 1i6‘
5 5. i " 5 @ 3 = ii. é/ IE:-J‘ ‘%‘ ¢ ‘ v ‘ L| o | (L H woh ‘16.'61465" I [ ! “ [ |H - S R
Timeline A Function Summary
l 0s 3s 65 9s 12s 15s | All Processes, Accumulated Exclusive Time per Fun...
Rank 0 L T T 100s 0s
Rank 0.2 - e ‘ — 1 ! = i i : T — [2087102's OMP_LOOP
Rank 1 S et T e 20.101s [ OMP_SYNC
ga“t ;-2 RH : ’ =L i = o o 10.52 s [J] OMP_PARALLEL
Rggkzz E o e " i e e 3.073s ‘Application
" : T T il T
Rank 3 o e S e s B ket e St s T o 2 iR TSRS | T
Rank 3.2 - i = e Emai i tiRman FET T e <0.1s !USER
: : : [ : :
Rank Y X — Context View
A
Detailed counter
information over time for
a collection of processes.
Values of Metric "perf::PAGE-FAULTS" over Time in # : : —————FunctionLlegend————————————
Rank 0.1 i -~ Application
Rank 1 | E Default
Rant 1.3 | T - [l Monitor
Rank 2.1 BN IAT T ] - NoGroup
Rank 3 -_— mov
Rank 3.2 - _ _ [ omP_LOOP
| e J Qe peane
= - OMP_SYNC

- ok 150 k 300k 450 k 600 k L H USER

11th VI-HPS Tuning Workshop, 22-25 April 2013, MdS, Saclay

15



Vampir: Visualization of the NPB-MZ-MPI / BT trace

Zoom in: Inititialisation Phase

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir
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Vampir: NPB-MZ-MPI / BT source snippet

#include "scorep/SCOREP User.h"
e
C initialize data
O
call timer start(1l)
O
C start the benchmark time step loop
O
do step = 1, niter
SCOREP_USER REGION BEGIN( my region handle,
"iteration",
SCOREP_USER REGION TYPE COMMON )
call exch gbc(...)
do iz = 1, proc _num zones
call adi(...)
end do
SCOREP_USER REGION END( my region handle )
end do
call timer stop (1)
o
C perform verification and print results
O
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Vampir: Visualization of the NPB-MZ-MPI / BT trace

Computation Phase

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir
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Vampir: Visualization of the NPB-MZ-MPI / BT trace

Zoom in: Computation Phase

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir

T T T T

Timeline
541s 5.44s 5.47s 5.50s

5.53s

EkBeIiERSS B2V IERNRESE] RN
A

Functlon Summary

| All Processes, Accumulated Exclusive Time per Fun...

HSICTIT

Rank 0

L Y

Values of Metric "PAPI_DP

—

—— I (I
Rank 0.1 - I || |
Rank 0.3 10 AR SRR e
[ | = [ |E|- I |
Rank 1.1 EO | S S S (i [ | et
I B | AURRRN RN AR IR
Rank 1.3 SO | [ 5 [ [ |
o [T BTN WA
Rank 2.1 EANTEN B | I R
| — [ [
Rank 2.3 =i I T | T T |
[ — [ B Rl B [ |
Rank 3.1 -= [T | 111 |= (IR NN
— | I I | 1 |
Rank 3.3 - — g IS IS S | R | |
0G 1G 2G 3G 4G 5G
4] ] [+]
5.5005 s

: : : 1s 0s

~ Rank 0 ——— P =TT [1813s : | OMP_LOOP
Rank0.1 [ {1 RS f 0.179s ﬁ OMP_SYNC
Rank02 | 1 A sl 97.949 ms [J] OMP_PARALLEL
Rank 0.3 m—! n qr .W. Lk il m ™ 28.952 ms Applization

~ Rank 1 — T T ' e—— <10m51MP|
Rank 1.1 -~ b el ™ S <1ms | USER
Rank1-2 | N mlﬂ!w|m|llm”l” (BAARI LB ":l Ty L B
Rank13 | T —

~ Rank 2 1 I

MP| communication
results in lower
floating point
operations.

—. Application
- B Default

M mpi

- [l] Monitor

-l NoGroup

- [l oMP_API

-] oOMP_LOOP

- [ll OMP_PARALLEL
- OMP_SYNC

11th VI-HPS Tuning Workshop, 22-25 April 2013, MdS, Saclay

20



i p o . i = ! o | = T T A RO | g o L [ [P |40 BTG 44 3T M 16 L 0@ 57!
=il e 3 =l = ‘%‘ ﬁ"{ ‘ .1| 1 Til.'u I||I| |II | 1T E” Irlll ]lﬁ |’II L I "" .”,'f . n.sql4 3|s|16|$16ns:_g
Timeline Function Summary
‘ | All Processes, Accumulated Exclusive Time per Fun...

16.04450 s 16.04475s 16.04500 s 16.04525 s 16.04550s

~ Rank 0
Rank 0.1
Rank 0.2
Rank 0.3

~ Rank 1
Rank 1.1
Rank 1.2
Rank 1.3

~ Rank 2
Rank 2.1
Rank 2.2
Rank 2.3

~ Rank 3
Rank 3.1
Rank 3.2
Rank 3.3

Rank 0

a0t
e H
! :
pat )
2! d

5.0ms 2.5ms 0.0 ms
787 ms ; | oMP_LOOP
: MPI
1.647.ms [ OMP_SYNC
1.167 ms OMP_PARALLEL
375.941 s =Application
——————— Context View
= | B= Master Timeline % | =3

Value

“Early reduce”
bottleneck.

Values of Metric "PAPI_DP_OPS" over Time in # !
Rank 0.1
Rank 0.3
Rank 1.1
Rank 1.3
Rank 2.1
Rank 2.3
Rank 3.1 5 :
Rank 3.3 g -
S W

0G 2G

——— Function Leqend—
----- M Application
- [M Default

o

- [l Monitor

M NoGroup

- [ll OMP_API
[ omP_LOOP
- ll OMP_PARALLEL
- OMP_SYNC

4]

11th VI-HPS Tuning Workshop, 22-25 April 2013, MdS, Saclay

21



Vampir: Visualization of the NPB-MZ-MPI / BT trace
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Process Summary

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir
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Function Summary
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Find groups of similar
processes and
threads by using
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« Vampir & VampirServer
— Interactive trace visualization and analysis
— Intuitive browsing and zooming
— Scalable to large trace data sizes (20 TByte)
— Scalable to high parallelism (200000 processes)

« Vampir for Linux, Windows and Mac OS X

* Note: Vampir does neither solve your problems
automatically nor point you directly at them. It does,
however, give you FULL insight into the execution of
your application.

11th VI-HPS Tuning Workshop, 22-25 April 2013, MdS, Saclay
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Conclusion

« performance analysis very important in HPC

» use performance analysis tools for profiling and tracing

» do not spend effort in DIY solutions,
e.g. like printf-debugging

« use tracing tools with some precautions
— overhead
— data volume

let us know about problems and about feature wishes
vampirsupport@zih.tu-dresden.de

11th VI-HPS Tuning Workshop, 22-25 April 2013, MdS, Saclay 26
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Vampir is available at http://www.vampir.eu,
get support via vampirsupport@zih.tu-dresden.de
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